CONTEXT The effectiveness of cultural competency education in improving health practitioner proficiency and addressing health inequities for minoritised patient groups is uncertain. Identification of institutional factors that shape or constrain development of indigenous health curricula may provide insights into the impact of these factors on the broader cultural competency curricula.
METHODS We undertook a systematic review using actor-network theory to inform our interpretive synthesis of studies that reported indigenous health curricula evaluated within medical, nursing and allied health education. We searched the MEDLINE, OVID Nursing, Educational Resources Information Center (ERIC), PsycINFO, EMBASE, Web of Science and PubMed databases to December 2017 using exploded MeSH terms 'indigenous' and 'medical education' and 'educational professional' and 'health professional education'. We included studies involving undergraduate or postgraduate medical, nursing or allied health students or practitioners. Studies were eligible if they documented indigenous health learning outcomes, pedagogical practices and student evaluations.
RESULTS Twenty-three studies were eligible for the review. In an interpretive synthesis informed by actor-network theory, three themes emerged from the data: indigenous health as an emerging curriculum (drivers of institutional change, increasing indigenous capacity and leadership, and addressing deficit discourse); institutional resource allocation to indigenous health curricula (placement within the core curriculum, time allocation, and resources constraining pedagogy), and impact of the curriculum on learners (acceptability of the curriculum, learner knowledge, and learner behaviour).
CONCLUSIONS Systemic barriers acting on and within educational networks have limited the developmental capacity of indigenous health curricula, supported and sustained hidden curricula, and led to insufficient institutional investment to support a comprehensive curriculum. Future research in health professional education should explore these political and network intermediaries acting on cultural competence curricula and how they can be overcome to achieve cultural competency learning outcomes. INTRODUCTION Cultural competency education has emerged as a tool to improve health practitioner proficiency and address health inequities. [1] [2] [3] [4] [5] Cultural competency programmes have generally lacked rigorous evaluation methods, leading to insufficient reflexivity in curriculum design. 1, 3, 4, [6] [7] [8] This weakness has motivated the formulation of guidelines recommending core elements in curriculum development and evaluation. 6 However, such guidelines are insufficient as they may not identify systemic and institutional factors that shape or constrain the development of cultural competency programmes, nor are these issues explicitly discussed within existing critiques. Given the empirical evidence demonstrating the role of institutional barriers in sustaining health inequity, [9] [10] [11] [12] [13] such structural and systemic biases may also impact the development and effectiveness of health education curricula. 14, 15 Indigenous health is a central subdomain of cultural competency curricula. [14] [15] [16] [17] Inequity in health experiences and outcomes for indigenous communities has been extensively documented, [10] [11] [12] [13] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] with growing evidence of how institutional and individual practitioner biases contribute to these disparities. 9, 11, 13, 27, [29] [30] [31] [32] [33] [34] In response, indigenous health curricula have been mandated by accreditation bodies and made compulsory within health professional programmes, including medical school education and professional college and board competency standards. 16, [35] [36] [37] To date, a synthesis of how systemic and institutional factors have influenced the development of indigenous health curricula in response to these mandates has not been documented.
To explore the factors that influence the development of indigenous health curricula, we undertook a systematic review utilising the actor-network theory of Callon and Latour 38 to inform an interpretive synthesis. We chose actornetwork theory because it draws on an ethnographic method to explore how networks of people, processes and technology enact socialised phenomena. The theory seeks to draw together multiple ontologies (experienced meanings) of actors (person, object or structure involved in forming a network) around a phenomenon (in this case the indigenous health curriculum). This analysis aimed to explore what happens within a medical education environment that enables or disrupts a network attempting to deliver an indigenous health curriculum.
METHODS
We undertook a systematic review reported in accordance with the PRISMA (Preferred reporting items for systematic reviews and meta-analyses) statement. 39 We used an interpretive synthesis of studies that evaluated indigenous health curricula within medical, nursing and allied health education.
Search strategy
Electronic searches of the MEDLINE, OVID Nursing, Educational Resources Information Center (ERIC), PsycINFO, EMBASE, Web of Science and PubMed databases were conducted on 2 December 2017 using exploded MeSH terms 'indigenous' and 'medical education' and 'educational professional' and 'health professional education'. Other text word search terms (including Māori, Aboriginal, Inuit, Metis and First Nation) did not identify additional relevant citations and were not used. We hand-searched selected medical education journals (Medical Education, Medical Teacher, Focus on Health Professional Education and Academic Medicine) and Google Scholar to supplement the electronic database searches.
Study selection
We included studies evaluating indigenous health curricula delivered within medical, nursing, allied health or indigenous health education settings. Studies were eligible if the learners were undergraduate or postgraduate medical, nursing or allied health students, or medical educators. Eligible studies were required to report documented learning methods and outcomes, and student evaluations. Studies evaluating courses that were restricted to complementary or alternative medicine, had a focus on indigenous workforce or policy, or did not report empirical data were not eligible.
Study retrieval and data extraction
The titles and abstracts of all records retrieved by searching were reviewed independently by at least two authors who have experience in the design and implementation of indigenous health curricula (SGP, SCP, TW, CL and TH). All potentially eligible records were then retrieved in full-text format and examined independently by at least two of the authors. Any disagreements about study inclusion were resolved by discussion.
Data from all eligible studies were entered into a standardised data extraction form (see Table S1 for details). When more than one publication of the same dataset existed, we included the data from the study with the most complete reporting and supplemented this with any additional unique data from subsequent publications if data were available. In order to identify institutional barriers, specific data were extracted from the studies for this purpose, which included: lead author; year and country of publication; curriculum setting; population characteristics; leadership of curriculum design and implementation; curriculum characteristics; duration of the curriculum, and evaluation and quality measurements.
Comprehensiveness of study reporting
We used the Medical Education Research Study Quality Instrument (MERSQI) 40 to assess the comprehensiveness of study reporting based on 10 items that reflected six domains: study quality; study design; sampling; type of data (subjective or objective); validity; data analysis, and outcomes. The maximum score in each domain was 3; the maximum score on the MERSQI was 18. The assessment was adjudicated by SGP and doublechecked by SCP. Any differences between reviewers were discussed.
Data synthesis and analysis
Our interpretive synthesis, which 'attempts to maintain an interpretive epistemology congruent with the majority of primary quality research', 41 was informed by actor-network theory. We analysed how specific ontologies influenced interactions between actors within a curriculum development network (staff, learners, teaching institutions, accreditation policies and standards, timetable formats, resourcing of the curriculum, curriculum content and curriculum management). This theory enabled us to explore how events occurred and what the mediators (enablers) or intermediaries (barriers) for curriculum development were within these contexts. [42] [43] [44] Our synthesis involved three stages of coding. In the first cycle of coding, contextual descriptive coding was undertaken within the primary studies, to capture the 'basic topic' being discussed by the authors, and to enable the identification of actors and events. 45 In the second coding cycle, pattern coding was used to group individual related codes to form categorical constructs in order to identify the goals of the actions that were observed. 45 The third coding cycle derived overarching analytical themes from the categories to provide coherent organisation and a conceptual thematic framework, and hence to describe how learning innovation was created or stifled within the networks. 45 All the authors teach or contribute to indigenous health curricula development and, throughout each stage, the authors discussed and negotiated the coding process and the allocation of data to each code, category and theme. Each study was read a number of times to ensure that no further unique themes could be identified.
RESULTS

Description of studies
Overall, 23 studies were eligible (Fig. 1 ). The characteristics of the studies are shown in Table 1 
53-58
The learners were mostly medical students or practitioners (undergraduate, graduate and postgraduate programmes) (17 studies). 46, 48, [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] [66] Six studies reported from allied health and interprofessional settings. 47, [49] [50] [51] 67, 68 Five studies evaluated indigenous health education combined with rural health content. 46, 47, 51, 61, 64 Fourteen studies reported indigenous health as a compulsory core curriculum. [48] [49] [50] [51] [52] [54] [55] [56] [57] [58] 60, [62] [63] [64] In two studies, the learners were medical educators engaged in a professional development course on indigenous health curricula. 47, 59 The curriculum content focused on indigenous cultural protocols and practices in 19 studies, health disparities and inequities, and health status in 16 studies, and communication skills and health literacy in 12 studies. The most common learning methods used were: lecture or tutorial-based teaching (17 studies); [47] [48] [49] The most common methods of evaluation were pre-and post-tests of learner knowledge (10 studies) 47, 48, [50] [51] [52] 58, 60, 62, 65, 68 and written learner evaluation (10 studies). 49, [53] [54] [55] 57, 61, 63, 64, 66, 67 Comprehensiveness of reporting Most studies had low MERSQI scores; however, no studies were excluded because of the quality of the study (see Table S1 for details). Thirteen studies 66 and four focused on more than two institutions. 47, 53, 65, 67 Of the 15 studies that reported response rates, 10 cited rates of over 75%. [46] [47] [48] 50, 51, 57, 59, [63] [64] [65] Seventeen studies used evaluation tools that enabled study participants to provide subjective reflections on the curriculum, 46 studies reported the internal structure and content of the evaluation tool that was used (20 and 22 studies, respectively).
Twenty studies presented descriptive analysis [46] [47] [48] [49] [50] [52] [53] [54] [55] [56] [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] and three studies provided analysis beyond description. 48, 57, 58 Twelve studies reported participant satisfaction, attitudes, perceptions, opinions and general facts as evaluation outcomes, 46, 49, 53, [55] [56] [57] 60, 61, 63, 64, 67, 68 six studies reported improvements in knowledge and skills of participants [50] [51] [52] 54, 58, 62 and five recorded changes in participants' behaviours. 47, 48, 59, 65, 66 Because of the limited high-quality research addressing the research questions, and the paucity of data observations, an analysis of trends in concepts, by country or institution, and themes over time was not possible.
Interpretative synthesis
The themes (and sub-themes) arising from the interpretive synthesis informed by actor-network theory were: indigenous health as an emerging curriculum (drivers of institutional change, increasing indigenous capacity and leadership, and addressing deficit discourse); institutional resource allocation to indigenous health curricula (placement within the core curriculum, time allocation, and resources constraining pedagogy), and the impact of the curriculum on learners (acceptability of the curriculum, learner knowledge, and learner behaviour).
Indigenous health as an emerging curriculum
Indigenous health is an emerging discipline principally instigated through external influences. This has led to the need for expertise in indigenous health curricula within institutions, and the development of decolonised content.
Drivers of institutional change
The antecedents for indigenous health curricula were identified through the extraction of data related to the delivery of the curriculum. Studies identified that the institutional motivation to deliver this curriculum was most often derived from external government directives that medical education should address indigenous health inequities. 52, 54, 56, 62, 63, 65, 67 Within some institutions, indigenous health curricula emerged from targeted government funding for rural and indigenous communities to expand health workforces in rural areas 47, 50, 64, 66 or were mandated by medical school or college accreditation processes. 46, 48, 51, 55, 56, 58, 59 In other institutions indigenous health curricula developed in response to inequitable indigenous health outcomes, 49, 53, 59, 61 and in one institution curriculum development occurred to address racism in the health care system. 68 
Increasing indigenous capacity and leadership
The earliest indigenous health curriculum initiatives 60 64 In 2006, the curriculum was included within an indigenous health programme, although the roles of indigenous participation and leadership were not clarified. 57 The earliest reported partnership between indigenous and non-indigenous colleagues occurred in an integrated paediatric and indigenous health module in 2007. 48 In 2011, cross-country indigenous health leadership incorporated simulated patient pedagogy. 53 In 2013, the development of workforce capacity was reported within a nursing curriculum led by four indigenous academic nurses and one nonindigenous academic nurse. 51 In 2015, an indigenous health service developed a health science curriculum and invited universities to include this as a standard curriculum within their health science programmes. 68 No study reported institutional responsiveness to the absence of indigenous leadership within teaching institutions.
Addressing deficit discourse
Many studies reported that negative societal perceptions of indigenous peoples and their health outcomes were maintained by the hidden curriculum, which reinforced a colonial agenda, including negative stereotypes, deficit theorising and placing blame on individual choices, as opposed to a systemic impact of colonisation. In response to this hidden curriculum, decolonised core curriculum content was developed to represent the impacts of colonisation, racism and systemic biases from an indigenous perspective. This included the exploration of how institutional structures maintain health inequity. 47, 49, 52, 56, 57, 59, 63, 64, 68 Studies highlighted that indigenous health curricula were intended to positively impact health outcomes for indigenous peoples through health professional education.
Institutional resources allocated to indigenous health curricula
The quantity of institutional resources allocated to indigenous health curricula directly influenced curriculum design, implementation and evaluation. Specifically, the following sub-themes emerged: indigenous health as a core curriculum; time allocation, and resources constraining pedagogy.
Indigenous health as a core curriculum
Although all studies acknowledged government and accreditation committees and a drive to address indigenous health inequities as the antecedent for indigenous health curricula within institutions, only 14 of the 23 studies documented that indigenous health was compulsory. [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] 60, 62, 63 In six studies, the indigenous health curriculum was positioned as selective or elective.
46,47,59,61,65,68
Time allocation
One study 57 identified, in response to an accreditation process, that the formation of an indigenous health unit within the institution enabled progression from a minor time allocation to a proposed indigenous health course delivered over all 6 years of the undergraduate programme.
Although not detailing the process involved in securing time allocation for an indigenous health curriculum, 16 studies reported the time allocated. Of these 16 studies, seven studies reported between 1 and 12 hours allocated to the indigenous health course.
48,49,52,57,59,67,68 These allocations ranged from 'one-off' sessions 48, 52, 67, 68 through to sequential learning mapped across years and including problem-based learning tutorials and case histories. 57 Eight studies reported between 13 and 40 hours of course curriculum time allocated when indigenous health outcomes were combined with other curriculum area outcomes, which included rural health, 46, 47, 61, 64 interprofessional education 62 and community health needs. 61 These initiatives occurred over 3.5 days 47 to 1 week 50, 61, 62, 64 in an immersed rural or cultural setting. 50, 58, 61, 62, 64 Those using an immersed setting were also more likely to include clinical and community interaction with an indigenous community 46, 47, 50, 61, 63, 64 than studies that did not involve immersion as pedagogy.
Of the two studies that reported more than 40 hours allocated to the indigenous health course (across the whole curriculum), the first study utilised 12 2-hour tutorials across a 16-week teaching period for midwifery students, 51 which involved sequential learning opportunities aligned to formal assessments. The second study reported on a course that included 2 weeks of rural immersion and 2 weeks within the medical school. 63 Therefore, the curriculum that had more time allocated was more likely to include sequential learning and opportunities for engagement with the indigenous community and health services, and be aligned with formal assessments.
Resources constraining pedagogy
The pertinent resources identified within the studies included indigenous leadership, indigenous health teaching staff, course-related costs and allocated space within the curriculum. Two institutions documented investment in resources, including the establishment of indigenous health units, 56, 57 which enabled the use of simulated patients, role-play, videos and patient contact, and reported how these learning methods were aligned with summative assessments (written and oral case presentations and OSCEs). 54 Therefore, institutional commitment to providing resources for indigenous health curricula facilitated a wider use of learning methods, which aligned with the aspirations of those delivering the curriculum.
Other studies reported that resources dictated the pedagogical approaches and learning methods employed. In six studies, funding that targeted rural health, community needs assessment or interprofessional education enabled the development and implementation of indigenous health education programmes. 46, 47, 50, [61] [62] [63] In one study, initial government funding supporting the development of four online modules ensured that additional funding could then be secured through a support scheme for rural specialists. 66 In another study, funding for an indigenous child health symposium facilitated case-based teaching methodology and assessment. 48 Three studies 48, 55, 60 described a lack of resources to provide students with adequate time to engage with indigenous patients in communities. In response to constraint, one study 60 adjusted learning objectives and students were required to interview an indigenous or migrant patient to complete a case history. 60 Three institutions responded through the development of indigenous simulated patient sessions to measure learning outcomes aligned to communication skills, indigenous frameworks and clinical content. 48 One site developed a video resource to support a scenario-planning activity that was completed online. 55 Three studies 64, 65, 68 commented that because of a lack of targeted resources for an indigenous health curriculum, the sustainability of the indigenous health programme depended solely on the goodwill of indigenous communities, requiring in-kind gifting of time by professionals and community members. This was perceived to reduce the quality and consistent uptake of the curriculum in different clinical settings.
There was no evidence that the growing recognition of and support for cultural competence by accreditation bodies were visibly transferred to the resources required to deliver a comprehensive indigenous health curriculum within most institutions.
Impact on learners
The evaluation component of the studies identified the impact of the curriculum on learners. Three main sub-themes emerged: acceptability of the curriculum; learner knowledge, and learner behaviour.
Curriculum acceptability
Acceptability of the indigenous health curriculum was measured through written evaluations, reflective commentary on assignments in which students provide written documentation of a patient's presenting complaint and unsolicited correspondence in 14 of the 23 studies. 46, 47, 49, [52] [53] [54] [55] [56] [57] [58] 64, [66] [67] [68] These studies identified that learners' criteria for an acceptable curriculum included: the perception that they had gained a better understanding of indigenous health issues; indigenous cultural-specific knowledge, and motivation to change the way they practised and behaved alongside indigenous patients. 46, 47, 49, [52] [53] [54] [55] [56] [57] [58] 64, [66] [67] [68] Learners also commented that the indigenous health curriculum was acceptable when they felt safe within the learning environment (specifically to explore content from a decolonised perspective) and when the content was inclusive of skills for indigenous health advocacy and reflexive practice.
One study 57 used a 24-item questionnaire to explore the acceptability of the curriculum across year cohorts. Investigators reported that a second cohort of students exposed to increased curriculum time for indigenous health compared with an earlier cohort, reported greater preparedness and ability to work with and care for indigenous peoples, as well as feeling an increased social responsibility to work for change in indigenous health.
Overall, studies used mostly anonymised student feedback so there was little evidence that learners were influenced to highly rate indigenous health curricula in order to maintain or reflect social desirability. Therefore, it was interesting to note that studies that reported a higher time allocation in the curriculum were more likely to report acceptance of the curriculum by learners.
Learner knowledge
Ten studies reported pre-and post-test methods to determine the uptake of curriculum content by the learner. 47, 48, [50] [51] [52] 58, 60, 62, 65, 68 Five studies showed modest improvements in students' knowledge of and attitudes towards indigenous health 50, 52, 56, 58, 68 and one study showed an increase in utilisation of indigenous health workers (one of the learning outcomes). 65 One study 48 used a before-and-after written case method to measure learners' knowledge and concluded that students were more likely to account for social and cultural factors in the assessment and management of the patient as a result of the indigenous health curriculum. A study that included medical educators as learners 47 reported that learners had an increased intention to improve current health inequities and had changed their course content and teaching practice in response to their engagement with the indigenous health curriculum.
One study 60 identified a moderate increase in knowledge of indigenous health through a post-test, but also noted an increase in agreement with negative indigenous stereotypes. The author of this study was concerned about this latter outcome and concluded that changes to the teaching method were required to reduce this risk with further cohorts.
It appeared that any curriculum focused on indigenous health was likely to report an increase in learner knowledge. However, because of the differences in curriculum time, content and evaluation methods, it was difficult to determine which factors had the greatest impact on learner knowledge.
Learner behaviour
Seven of the 23 studies identified that learners placed value on the indigenous curriculum when it provided them with specific skills or knowledge that could be transferred to clinical practice. 47, 53, 54, 56, 62, 65, 66 This was inclusive of: indigenous health frameworks in engagement and history taking; indigenous languages; indigenous health workers, and social-cultural frameworks within case-based learning.
These seven studies 47, 53, 54, 56, 62, 65, 66 also reported that a clinically relevant curriculum was more likely to influence transformative clinician behaviours. Studies with learning methods involving immersion experiences, clinical placements and simulated patient sessions were more likely to report translation to practice in their evaluations and as a direct learning outcome of the curriculum. 47, 53, 54, 56, 62, 65, 66 
DISCUSSION
This systematic review with interpretive synthesis informed by actor-network theory has identified actors and events that disrupt and support a network attempting to deliver an indigenous health curriculum. These included the complexities of being a new and emerging curriculum area in health professional education and the roles of curriculum developers who have to navigate and advocate for resource allocation, often without prior leadership roles and funding models in place. The review also identified that the impacts of indigenous health curricula on learners have been measured through the acceptability of the curriculum, learner knowledge and learner behaviour. The findings of this review indicate that curricula are largely driven by external influences through accreditation processes, governmental direction and identified health inequities, and therefore remain emergent and vulnerable to devolution. The central factors maintaining the fragility of networks of indigenous health curricula include limited leadership capacity, hidden curricula and insufficient institutional investment in resources to support a comprehensive curriculum. This review provides an evidentiary basis for the role of institutions in further developing capacity and curricula to respond to indigenous health inequities, in order to act as intermediaries as opposed to mediators within curricula development networks.
Although much criticism has been directed at cultural competency programmes for their lack of rigorous evaluation methods, this criticism has not taken into context the complex environment in which cultural competency programmes, such as indigenous health, exist. The use of actor-network theory helped us make visible the existing networks and relations between actors and events, and identified that without appropriate institutional investment to counter the impacts of the hidden curriculum, including faculty staff development, it is unlikely that cultural competence leadership and capacity will have the environment to flourish, nor have the resources to implement a curriculum that can effectively be designed, developed, implemented and evaluated and have quality assessment.
Studies that reported institutional support for the development of indigenous health units, as opposed to a 'lone' indigenous health expert, were more likely to report more time allocated in the curriculum and to utilise pedagogies that led to transformative learning opportunities. Studies demonstrated that clinically relevant curricula (using learning methods such as immersion, clinical placement and simulated patients) were more likely to influence participants' (students, academic staff and clinicians) behaviour. This review highlights that indigenous health curricula are acceptable and have positive impacts on learners. However, the current expectations that cultural competence curricula should improve practitioners' knowledge, skills and behaviour, which in turn can influence patient outcomes and address health equity, are unlikely to be achieved unless significant challenges to institutional investment are addressed.
There is a need to continue to utilise ethnographic approaches, such as actor-network theory, in health professional education research, in relation to subdomains of cultural competency (e.g. ethnicity, age, gender, sexual and gender diversity, social status, socio-economic status, embodiment and spirituality) in order to explore how multiple ontologies assist with the mapping of how systems and networks function and the ongoing impact of disruptions to these networks. Future research should focus on descriptive publications that refer to how institutional investment was negotiated to provide resources for the curriculum, the impact of the hidden curriculum, and the ongoing evaluation and quality assessment of curricula in order to determine changes in learners' acceptance, knowledge and behaviour based on these factors.
Limitations
Although the strengths of the study include a specific focus on a sub-domain of cultural competency to investigate the institutional factors influencing pedagogy, evaluation and quality assessment, this study does have limitations that need to be considered. Firstly, it drew only on articles that were published in journals that could be searched through major databases; therefore, we only had access to programmes that had obtained institutional support for an indigenous health curriculum. Secondly, because of the research question we did not review indigenous health curricula that did not include evaluation and quality assessment. Thirdly, we acknowledge that some institutions and communities may have attempted to teach an indigenous health curriculum but struggled to maintain this content in the curriculum, or may not have had the resources to evaluate the impact of their curriculum. Therefore, they would not have been captured by the search parameters; however, these studies may have added further insight into the institutional factors influencing indigenous pedagogy, evaluation and quality assessment. Fourthly, the systematic review has relied on primary data sources that have methodological limitations that may reduce the certainty of the findings.
CONCLUSIONS
This systematic review with interpretive synthesis informed by actor-network theory has identified the institutional intermediaries (barriers) and mediators (facilitators) for implementing indigenous health curricula. It highlights that indigenous health curricula are vulnerable to external influences that need to be managed in order to maintain a core position within the medical curriculum. Thus, it suggests that sufficient institutional investment might mitigate the impacts of the hidden curriculum and support the development of indigenous health curriculum leadership. Future research in health professional education should explore the impacts of institutional investment, the hidden curriculum and leadership capacity on the implementation and effectiveness of cultural competency education.
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